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ABSTRACT: 'fl1ree strains of bacteria. X species of fungi and 3 species ofVAM-lhngi were isolated trom the soil 
substrata supporting Avicennia marina which comprises the majority of mangrove vegetation along the Karachi 
coast. The species abundances for thngi and bacteria were greater at one site (Sandspit) supporting healthy 
mangrove growth with soil pH 7.8, EC 16.2 mmhos/cm2, TSS 2.57 percent and available phosphorus 0.008% than 
at the other site (Korangi creek) with stunted growth of mangrove where the soil samples showed pH 7.9, EC 18.8 
mmhos/cm2, TSS 1.45% and available phosphorus 0.001%. Symbiotic association by vasicular-arbuscular 
mycorrhizal (V AM) fungi in the roots of mangrove plants was also observed on a small scale at Koningi creek 
where the suh~tratum was undergoing microbial degradation. 
KEY WORDS: Mangrove substratum- physiochemical characterisitc- microorganisms- YAM-infection -
mangrove plants. 
INTRODUCTION 
Mangrove along the Karachi coast is comprised of a distinct mangrove community 
dominated by Avicennia marina L. The soil substrata of the mangrove are usually 
firm to soft mud with aerial roots (pneumatophores) emerging from the substrata for 
the aeration of mangrove plants. The substrata supporting mangrove communities 
range from rich to poor in nutrient content depending on the location of site. 
Two sites supporting mangrove vegetation along the Karachi coast were studied. 
One site situated at Korangi creek had sparse mangrove vegetation seemingly 
undergoing deterioration due to the discharge of municipal and chemical effluents in 
the area. The other site at Sandspit supports a healthy mangrove community. Soil 
constituting the substrata of mangrove vegetation from the two sites were collected 
and studied in respect of soil properties such as pH, electrical conductivity (EC), total 
soluble salts (TSS), total qnd available phosphorus, soil microorganisms (fungi and 
bacteria) and vasicular-arbuscular mycorrhizal (V AM) infection in roots of mangrove 
vegetation. 
MATERIALS AND METHODS 
SOIL SAMPLES 
Soil samples were collected from two sites of mangrove habitat at Karachi coast, 
Korangi creek and Sandspit, during thy year 1992-93. The two sites were equally 
subdivided into four subsites of 100m2 each. From each subsite, three replicate soil 
samples each of 200 g were collected randomly from the vicinity of at least three 
mangrove plants. 
The collected soil samples were air dried to 5 per cent moisture level (De, 1990) 
and ground in a grinder (Moulinex-2000) for 15 seconds. Ground soils were sieved 
through 350 J-Lm mesh size sieve and stored at 5°C for later estimation of total and 
available phosphorus. Total and available phosphorus were determined colorimeteri-
108 Pakistan Journal of Marine Sciences, Vol.3(2), 1994 
cally by the method of Olsen eta!. (1954). Soil pH, EC and TSS were determined by 
following Singh (1988). 
ROOT SAMPLES 
Root samples of mangrove plants along with fine feeder roots were collected to 
determine YAM-infection according to Phillips and Hayman (1970). Collections 
were made from four subsites of the two sites as described above. 
V AM-SPORES AND INFECTION 
Wet sieving and decanting method was followed for the extraction of V AM -spores 
which were counted using the eelworm counting slide method (Anon, 1982) and 
identified based on morphology following Schenck and Perez (1990). Common soil 
fungi were isolated and counted by method of Waksman and Fred (1922) and 
identified with the help of key published by Barnett and Hunter (1972). 
V AM-infection in mangrove roots was determined using Phillips and Hayman 
(1970) technique and the percentage of YAM-infection was assessed by the method 
of Giovannetti and Masse (1980). 
RESULTS AND DISCUSSION 
Both higher bacterial and fungus populations were observed for the Sandspit site 
compared to the Korangi creek site (Figs.l and 2). The highest number of bacteria 
(35xl05g- 1 soil) were recorded at a subsite of Sandspit whereas the lowest number 
of bacteria (1.5xl05 g- 1 soil) were recorded at a subsite ofKorangi creek (Fig.l). All 
the .isolated bacteria were rod-shaped, (Figs. 3A-C). Gram-positive bacteria were 
dominant at Sandspit whereas Gram-negative bacteria were dominant at Korangi creek 
(Table I). 
The highest population of fungi (32lxl02g- 1 soil) was recorded for a subsite of 
Sandspit whereas a lowest population of fungi (128xl02g-1 soil) was recorded for a 
subsite of Korangi creek (Fig.2). Altogether eight species of soil fungi were isolated 
from the two sites (Table II). Among the isolated fungal species, Aspergillus niger 
Van Tieghem was found to be predominant (Table II). 
Colonies of fungi and bacteria were encountered at all four sub sites of mangrove 
habitat but microbial populations were higher at the Sandspit site than at the Korangi 
creek site. This difference in the number of fungi and bacteria may be due to the 
physiochemical properties.ofthe'substrata (Table III) which were more condusive for 
the growth of mangrove vegetation at Sandspit than at Korangi creek. Schwartz eta/. 
( 1974) reported 3 .6xl06 bacteria/g from the wet sediment of marine habitat. In saline 
soil. ~urvival of microorganisms is difficult due to ex-osmosis in microbial cells 
(Austin, 1988). A higher population of Gram-positive bacteria at Sandspit and a 
higher popultaion of Gram-negative bacteria at Korangi creek may be ascribed to the 
soil nutrient status of the substr~ta which was better at Sandspit and poorer at Korangi 
creek (Table III). My results suggest the survival of Gram-negative bacteria under 
lower nutrient conditions ofthe mangrove substratum. My results agree with Carlucci 
and Shimp (1974) who more frequently recovered Gram-negative bacteria from 
mangrove substrata at low levels of nutrient. 
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Fig. 1. Bacterial population at four sub-
sites of Sandspit and Korangi 
creek of Karachi coast. 
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Fig.2. Fungus population at four sub-
sites of Sandspit and Korangi 
creek of Karachi coast. 
Table I: Cultural characteristics of the most abundant bacteria from 
mangrove substrata at Karachi coast. 
Sandspit Korangi creek 
Sub-
sites Veg. Gram Colony Veg. Gram Colony 
cell reaction .characters cell reaction characters 
1 Rod + Transparent,slimy Rod White, watery 
2 Rod + White, slimy Rod Pinkish, undulated ends 
3 Rod Creamy ,sputum like Rod Transluscent, viscous 
4 Rod + Pinkish, viscous Rod Creamy round, viscous 
Eight species of fungi and three species of VAM-:-fungi were isolated from the 
mangrove substrata at Karachi coast (Tables II and IV and Figs. 3D-F). Scanty 
VAM-infetion(5 to 8 percent) in roots of A. marina was found atKorangi creek (Table 
IV). A maximum of 304· VAM-spores/100 g soil occurred in the soil substratum 
supporting mangrove vegetatation at both the sites of Karachi coast. Sengupta and 
Chaudhri ( 1990) isolated five species of VAM -fungi from a salt marsh sediment which 
had 204 VAM-spores/100 g soil. V AM-fungus species isolated by me from the saline 
soil substrata of Karachi coast differed from the salt marsh isolates of Sengupta and 
Chaudhri (1990). Khan (1974) isolated YAM-spores from saline soil supporting 
halophytic vegetation. 
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Fig.3. Rod-shaped bacterial cells (A-C) and VAM-spore (D-F) from rhizospheres 
of mangrove. A. Gram-negative bacterial cells from Korangi creek; B. 
Gram-negative bacterial cells from Sandspit; C. Gram-positive bacterial cells 
from Sandspit; D: VAM-spore (Acaulospora gadanskensis) from Sandspit; 
E. VAM-spore (A. gadanskensis) from Korangi Creek; F. VAM-spore 
(Entrophospora sp.) from Korangi creek. x 1000 for A-C; x 400 forD-F. 
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Fig.4. Intracellular VA-mycorrhizal fungi in cortical root tissues of mangrove at: 
(A) Korangi creek; (B) and (C) Sandspit. x 400. 
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Table H. Isolated fu11gi from mangrove substrata at Karachi coast. 
Sub sites 
2 
3 
4 
Sands pit 
Aspergillus niger 
./1 . .flavus 
Penicillium sp. 
A. niger 
A. niger 
A. flavus 
,\iucor mucedo 
Rhizoplls varians 
Penicillium sp. 
Korangi creek 
/1. jlavus 
Cladosporium herharum 
A. su/plwrus 
Alternaria marinma 
A. niger 
Tahlc 111. Soil characteristics of mangrove habitat. 
Cha ractc ristics Sandspit Korangi creek 
Pbvskal: 
Te~ture 
Ratio of soil (sand:silt:clay)* 
Moisture (at ll0°C) · 
Chemical: 
Sandy loam 
63 : 19 : 18 
0.003% 
Sandv loam 
67 : i9 : 14 
0.01'% 
Total soluble salts(%) 2 Electrical conductivity (nunhos/cm ) 
Total phosphorus (%) 
2.57±1.05 
16.20±0.13 
0.008±0.01 
0.003±0.001 
7.R0±1.02 
1.45±0.02 
18. 10±0.58 
0.005±0.00 
0.001±0.00 
7.90±0.89 
Available phosphorus 
pH 
* Awragc of three replioate samples. 
Table IV. Occunence of VAM-fungi in mangrove substrata at Karachi coast. 
Subsites 
1 
2 
3 
4 
1 
2 
1 
4 
Sandspit Korangi creek 
V AM -species isolated 
Acaulospora mellea Entrophospora .sp. 
A. me/lea Acaulospora gadanskensis 
Entrophospora sp. A. mellea 
A. mellea A. gadanskis 
VAM-sporcs/g 
1 
3 
2 
1 
YAM-infection 
1.2% 
1.5% 
2.0% 
0.1% 
V AM-spores/g 
2 
2 
3 
0 
V AM-infection 
5.2% 
5.6% 
8.7% 
1.4% 
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These halophytic plants were not mangrove plants and the YAM-fungi were not 
further identified. The higher percentage of YAM-fungus infection in A. marina at 
Korangi creek as compared to Sandspit may be due to the lack of nutrien~s at Korangi 
creek-site. This deficiency of nutrition at Korangi creek site could be compensated 
for by the uptake of nutrients by means of symbiotic association of YAM-fungi. A 
greater degree of YAM-association at Korangi creek, with mangrove plants under 
nutrient stress, agrees with the findings of Sengupta and Chaudhari (1990) who 
observed YAM- infection in salt marsh halophytes growing under nutrient stressed 
condition which ordinarily do not have YAM-associations, reported to have by 
Sengupta and Chaudhri ( 1990). 
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